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Education in the Space Age
President McKean, faculty , students, friends of Rollins College:
It is a very great pleasure to talk to all of you, including the unex-

pected winged guest.,:, This morning in President McKean's office
I saw the big picture of a serious, nice , sad looking gentleman. And
I inquired who that is . I was told that Edison is the man in the
picture and that he received an honorary degree here when he was
an old man- in 1930. I have been looking forward to coming to
your wonderful College here , but it gave me additional satisfaction
to be able to come where Edison has been.
At the time when Edison got his degree here in Rollins, America
was without any doubt the leader in scientific technology, and was
soon to become the leader of the world in science. This has not
been an accident; it has been due to the spirit of the people in a
great and new and a peaceful continent. It also has been due to
American education. It has been claimed that European schools
are better than American schools. In quite a few cases this may
be true. But something has happened in America which was of the
greatest importance: to make education-good education- available
to every citizen.

ad Academic Procession

But what was good and sufficient and wonderful half a century
ago, turns out to be insufficient today. There is a new force in the
world- a force with which I do not agree-which has sad and terrible implications , and about which on this nice day I do not propose
to talk. I mean the force of communism. And I want to say something positive about the Russians - all the negative and terrible
things I do not want to mention. I want to say something positive
about what is going on in the communist countries today and what
has been going on in these countries for quite some time. They
have paid really great attention to education- to the education of
everyone. And in doing so, they have paid very, very great attention
to one special branch- education in science. I have reliable information about one simple fact. Serious scientific books, those
which graduate students will use, which researchers will use, which
professors will use, which the leaders in science have to study and
read, these books are printed and bought at a ten times greater
volume in Russia than in our country. This is a fact , it has been a
fact for decades.
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I am going to talk to you about the space age, and I am going
to talk to you about education. In a proper sense the space age
has started with Russia sending off Sputnik. There have been many
questions and speculations: how could a backward country like Rus*Refers to an uninvited pigeon fl ying abo ut in the Ch apel.
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sia do it? Many people believe that they have captured German
experts and these German experts did it. It is true, they have captured German experts and they have squeezed out of these experts
every drop of information that they could get. And then they sent
these German experts back home. The bulk of the work is carried
on in Russia by Russians. I don't like to say this. It happens to be
a fact and we should not close our eyes to facts. We must know
them and we must act on them.
Science is my chosen profession. It is a wonderful thing and
it is a practical thing. In our century, science has produced new
ideas so remarkable , so startling, that half a century after the disccwery the majority of the people still have not caught up with these
ideas. We used to believe that space and time are simple forms
of human thought, that nothing new can be said about them. Yet,
something basic , remarkable, new and revolutionary has been said
about it by Einstein in 1905. We used to believe that the law, the
iron necessity , of cause and effect was the very foundation of
science and that without it science itself cannot stand. Yet, 20 years
after Einstein 's discovery it became clear that in the world of the
atom the law of cause and effect has a different meaning from that
what we used to believe. This is a remarkable fact and all of us
should know about it. The materialist philosophers of the last
century used to believe that the world is a machine, that all of us
are a part of that machine, and that freedom of will does not exist.
I have no objection to these people as philosophers, but ironically
enough they were not good materialists. They did not know what
matter is, and they did not know that the atoms themselves are not
machine-like . There is nothing in science that teaches that free will
is impossible and the future today is unknown and open again as we
feel, not in our minds , but in our hearts that it should be. The
future is uncertain and what the future will be is up to us. All
these things show that science has something remarkable to give to
each of us, something that is unknown, full of surprises, and that
can enrich our spiritual lives. That science can enrich and make
more comfortable our daily living is a commonplace which I will
not stress. But I will say something about this new adventure in
space. I will try to guess what we can expect to find in space.
The science and technology of space is a fast developing sub_iect. It's developing nowhere faster than in your own backyard. I
know that your College here is making , and will increasingly make ,
a wonderful contribution to this new great science. It is dangerous
for me to make any predictions about what we shall find in space.
because these predictions or their opposite will come true while you
might conceivably remember what I have said- and prophets have
been known to be wrong . Even the investigators themselves don 't
know what will result from their investigation, and when Columbus
started out on that other older infinity , the oceans, what he hoped
was to establish better trade with China , which we still did not
establish. But, on the way he happened to pick up something which
to us is much more important. What we shall find in this present
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symbol of infinity, space, I can not really tell you. But there are
a few things toward which we are looking. They may be the wrong
goals because we do not have imagination enough , but I do know
that we are going ahead.
One thing that we are gomg to find in space is something very
simple and very practical- better communications . You probably
remember that a little more than a year ago we sent up a big silvery
balloon. It was quite light, but it was blown up into a sphere ten
stories high. It was called the Echo Satellite, and you could see it
at night as it was scooting across the sky. This silvery balloon could
reflect short waves that can carry more information than all the
wires you can string across the country. With the h elp of such satellites, with the help of other similar feats in space, we will be able
to establish communications around the globe. I have estimated
that it will become possible to talk to anyone in Australia for an
hour on the telephone at an expense of approximately $1.00. It
is a problem which will not be quite easy to solve for the technical
expert, but it will be possible to solve it.
But, when we hav e solved th e technical questions , much more
difficu lt problems will arise. To organize anything on a world-wide
scale, to assign the use of various wave lengths, to have an agreement in any international enterprise, is difficult because this globe
is inhabited by people of different backgrounds, different languages,
different creeds. To make all of us work together for our common
good, will not be easy. Particularly it will not be easy in a time
when there is a force in the world-communism-which is dedicated
to nothing but its own ideas , which is intolerant of every other idea
and every other aspiration . Yet, in this world, we must strive to do
our best, to get our fellow men and ourselves to pull together as
hc1rd as we can in the two Americas, and in Europe and Africa and
in Asia and in every corner of the globe. We must try to do it with
everyone who will work with us- and there are many.
There is another possibility and another lesson to be learned
in space. I am talking about a very common phenomenon, our only
safe topic of conversation-the weathe~-. Once we have launched
our satellites, we can look at the weather not as we used to from
the worms eye point of view but from the angels point of view. You
will see the cloud formations sweepin g across the continents . Each
satellite can circle the globe once every hour and a half and just a
few satellites can keep a steady watch on the weather. And when
we see the weather all across the world , we shall find ways to calculate the weather ahead of time and predict it. And then we shall
be able to do what Mark Twain told us we should do: "We' ll do
something about it." And by that time something terrible will have
lrnppened. We will have lost our last safe topic of conversation.
Every time we acquire a new power we unavoidably acquire a new
r esponsibility. By changing the weather here , we shall change t~e
weather in Canada, in Europe and in Russia . The Russians on their
side may want to do nothin g more but improve the climate in Siberia
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-something that I understand needs improving, and yet this may
have an undesirable effect on our continent. The ocean of the air
is something that all people in the world share , to which all of us
are exposed . As we shall learn how to influence it, we shall be
able to bring about a better livelihood for the people, provided we
can solve a problem which is most difficult and most challenging.
The problem is: how to get along with each other? The exploration
of :,;pace should be driven forward with all possible energy and with
the cooperation among all the people in the world, or at least among
those people who are willing to cooperate with us. It is a question
on which our future prosperity, and in very many resp ects our
future peace and our survival, depends.
But let me go farther afield. When we are looking back on
the earth we shall see our habitation as the small speck that it is
in the vastness of interplanetary distances. What shall we find
there? There is one question in which we- as thinking beings, as
living beings- are most interested: What are we ourselves? I can
not tell you what I am- I don't know. It seems to me, that I am a
little matter and an incredible amount of purposeful complication.
And in this complication which the chemists are studying, there is
one little point which I want to emphasize to you and which is one
of the reasons why I am so interested in space exploration. In the
eyes of a chemist all living beings are first cousins-man and monkey, fish and worm, microbe and even the virus-about which we do
not even know whether it is alive or not. In all of them you find
the same remarkable complicated repetitive chemical structure.
Wherever you have a mechanism of breathing, of using the air,
oxygen, there nature seems to have devised a particular configuration consisting of scores of atoms in a very strictly devised scheme
and the chemists call it a porphyrin . You find this structure in all
living beings . Many other examples of the chemical similarity could
be given. We are all linked together in a strange pattern which
we have not understood .
There are indications that on Mars there may well be life . I
am not interested in the question whether indeed the Martians are
two-feet tall and green, but I am interested in the question whether
if there is life there, what is the complication of the atomic structure
in their case? Is it the same as ours? This would give a suggestion
of common origin. Is it something essentially different? This might
give an indication concerning the essential chemical conditions of
life . What is the meaning, the function of these structures that
have brought about this remarkable phenomenon-life- which we
live, which we look at, but which we do not understand?
There may be no life on Mars. But our sun is one of a hundred
billion sister stars in the vastness of the Milky Way system. And
beyond the Milky Way system , there are more and more groupings
of billions of stars called "spiral nebulae." You find these in our
telescopes as far as the telescopic eye can see, to the ends of the
world. There are more than billions of billions of stars. Among
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these there must be many planets. On these there must be many
things as strange as life and possibly stranger. The distances are
so vast that we cannot believe even today that we will ever span
these distances . But signals, light, radio , can find their way from
star to star, and these signals can much better be received ouside
our murky atmosphere .
There have been those who have said, "Why spend 50 billion
dollars to get to the moon?" Ask your children . There is something new there, something unknown there , something unpredictable there , and we should and must find out. I hope that I perhaps
have managed to give you the impression that in science there is
something that appeals to our imagination, to our most va luable
property: curiosity. Science appeals to these faculties more than
any fiction could do .
The consequences of our greater knowledge will include a
number of international problems which we cannot solve unless we
apply all our ingenuity, all our generosity, all our imagination , all
our will and determination.
None of this is possible, however, unless there are certain conditions fulfilled: In a scientific age, in which science transforms the
world around us and expands the world around us, decade by
decade, in this scientific age, the rulers of each country must understand science- otherwise they will make the wrong decisions. The
ruler of America is and should be the plain man. Un less everyone,
the great public, has a proper appreciation of science, we shall not
find our way in this complex world and unless the plain man is
informed about science, is informed about the wonderful and remarkable things of which God's world is made, if he has not a
general understanding of this, he can not be called an educated
person.
What shall we do about education in the exact sciences? I do
not know. I detest the word "exact science." Science must be
exact in the hands of those who practice it, just as music must be
exact in the hands of the artist. But for the general public, exactness is not the first requirement. Understanding and appreciation
is. I hope that we shall develop means to teach science appreciation
and understanding, that we shall develop a good ear for science, so
that all of us without being able to be creative, at least should constitute the right public for science. But we need more. We need
the experts, we need the men on the battlelines. Today, Russia is
graduating 50 % more engineers than we are, and they are graduating good engineers. They have a plan to double and redouble
this number, while our own engineering enrollment is falling off.
No matter how well we are doing in other respects, if the scientific
advances and the technical surprises will come from Russia, then
they will have the power, by peaceful means or other means, to
command the world, to shape the world in their image.
7

How do the Russians do it? Every child in Russia knows that
unless he is excellent in school, he will not have a really good life.
In a very real sense they drive their children with the whip. We
have different ideas. We want, and we have established to a great
extent, a good life for everyone. We are not using, and we should
not be using, the whip because if it comes to a competition in_the
use of that instrument, we are, and should be, not as good as the
Russians are . The greatest achievements are performed under the
spur of inner necessity. We must find ways to stimulate the interest
in our children , to open their eyes to the miracles and possibilities
of science and to make sure that anyone who wishes to do so at
the universities and colleges, in the high schools and elementary
schools, should have the possibility and encouragement toward a
scientific career.
It is a fact that our children of 12 years, 9 years and even 6
years are more receptive to science and mathematics than we older
people who have such terribly deep grooves in our brains. Their
minds can be fascinated and they can give their undivided attention
to puzzles. Science is nothing else than a pyramid of puzzles where
each new set stands tier upon tier on the shoulders of the earlier,
simpler puzzles that have been solved. Those among your students
who will go out to teach in the high schools and the elementary
schools should make it their jobs to find out which ones among the
kids are the puzzle solvers, which ones will not let loose until they
have a real solution. Among them, not among the quick ones, but
among the thorough ones, among the impassioned ones, you will
find the future leaders of science.

We are standing on crossroads. The 1960's, 1970's will determine whether the world will be slave or free. A considerable
portion of that battle will be fought in space, and an even greater
proportion will be fought in the minds of men. An important tool
in this battle is our interest in science and our love of science. Thank
you very much.
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